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I
摘 要
随着科技创新和网络技术不断深入发展，以往的身份验证已然无法为用户的
信息安全和财产提供有力的保障，传统认证方式正逐渐被生物特征认证所取代。
做为生物特征的一种，声纹具有获取方便、采集成本较低、安全性高等诸多优点，
逐渐被应用到现实生活中的各个领域。特别是在最近几年的司法案件中，越来越
多的语音样本被法院认定为有效的司法证据，这也使得声纹鉴定技术的理论意义
和实用价值越来越受到人们的重视。
本文是以智能声纹鉴定系统的研究与开发为基础来开展工作的，首先详细阐
述了说话人识别的研究背景、发展历史、国内外应用现状，同时详细阐述了声纹
鉴定在国内外司法领域的应用及当前存在的热点问题。并进一步详细介绍了声纹
鉴定的基本原理和具体操作流程，在此基础上对声纹唯一性进行了实验论证。然
后详细介绍了声纹鉴定领域目前的两个热点问题：跨信道语音和多说话人语音。
阐述了经典的 GMM-UBM 说话人识别系统，并进一步介绍了 GMM-SVM 说话人识别系
统和近年来较为主流的基于 i-vector 模型的说话人识别系统。然后介绍了信道
补偿算法 PLDA 的基本原理。最后以社保音频为语音材料，进行了同信道和跨信
道的实验对比。同时更深入一步的学习了说话人分割聚类技术，介绍了近年来较
为主流的几种说话人分割技术和说话人聚类技术，并做了相关的实验。
本文最后详细的阐述了智能声纹鉴定系统的研究背景、系统研发的详细过程
和该系统的使用方法及其所能实现的功能。
关键字：声纹鉴定；跨信道；说话人分割
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Abstract
With the quickly development of science innovation and internet technology,
previous method of identity verification no longer can provide adequate protection for
user's information safety and property. The traditional authentication method is
gradually replaced by biometric authentication. As one of the biometric
authentications, voiceprint has been gradually applied to various fields of real life
since it has the advantages like easily available, low cost of collection and high safety.
In particular, recently, more and more voice samples were judged as valid evidence by
courts which makes the theoretical meaning and practical value of voiceprint
verification technology attract more and more people's concern.
In this study, we focus on the research and development of voiceprint verification
system, Firstly, the background, development history, domestic and abroad
application status of speaker's verification as well as the application of voiceprint
verification in judicial field are described in detail. Furthermore, the main principle
and specific operative process are introduced and on this basis, the uniqueness of
voice print is demonstrated by experiment. Secondly, two hot issues in the field of
voiceprint verification are discussed in this study: intersession and multi-speaker
speech. The classic GMM-UBM speaker verification system is addressed. In addition,
we elaborate the GMM-SVM speaker verification system as well as i-vector model
based speaker verification system which is very popular used recently. The basic
principle of channel compensation algorithm named PLDA is also described in this
study. Finally, experimental comparisons between co-channel and cross-channel are
conducted through the corpus of social security audio. Moreover, the segmentation
and clustering technique for speakers is further studied and some popular
segmentation and clustering techniques are described, Related experiments are
conducted subsequently.
Finally, we address the background, detailed process of system development and
functions of intelligent voiceprint verification system.
Key words: Voiceprint Verification; Intersession; Speaker Diarization.
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